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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mo (usmnke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € IENBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUHU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUECKoil Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEJOCTaBIsIET HauOoee sICHbIE
00Opa3Ipl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHHS,

e HHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUISl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMUs
ompeneneHsl B Konmenmum npenogaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONM pelICHUEM



Komnernn Munucrepcrsa npocsemiennst Poccuiickoin @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalol[uXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUS ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTepHH U ()yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH JUISI Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ieliel mporpaMMbl 1o (U3MKE Ha yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (PU3UYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUN;

OCBOEHHME METOJOB pEIICHHS NPOCTEUINNX Pacy€THBIX 3aJad C
UCII0JIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOII0IaTh MPUPOIHBIC SIBJICHUS U BBITIOIHATH OMBITHI,
nabopaTopHble pabOTBI ¥ DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUA,
BKJIIOYass UH(POPMAITUIO O COBPEMEHHBIX JOCTIKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;

3HAKOMCTBO €O cepaMu po¢eCCHOHATILHON IeSTEILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTUKEHHUSIX (PU3NUECKON HAYKHU.

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HeNEN0), B 8
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B HEJENIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusrka — Hayka O npupone. SBimeHus npuponabl. PU3NUECKUE SBIICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuyuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4HbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpsl U MPOLEAypa MPAMBIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA JKHIKOCTHOTO TEPMOMETpA U
JNATYMKA TEMIIEPATYpHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlle, 4YeM OOJbIlIe BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YacCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBwxkenue, auddys3us. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISPHbIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysun.
3. HabGmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsAOB (C  HCIOJb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH JBI)KEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS M CHIIA
TshkecTy. Cuila TsKeCcTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmelncTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOoro JBUKEHUs Teja.
2. N3mepeHune CKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHve n3MeHeHUs! CKOPOCTHU MTPU B3aUMOJEUCTBUH TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0XeHue CUJI, HaIlPpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B )KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeqHeil CKOPOCTH CKOJBKEHHsA Opycka WM IIapuKa I10
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, s KMAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU MU Tazamu. 3akoH Ilackansa. [lneBmaTtuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocrtatudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 000oukn 3emin. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUg aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHE IUIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TEJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOU B )KUIKOCTh
YacTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30NIOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KITJI mpocteix mexanu3moB. [IpocTeie MexaHu3MBbl B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

TOpPU30HTAJIbHOW IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KUIACC

Paszneu 6. TeruioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KUHETUYECKON TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TemIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TerIonepeaavya u CoBeplieHne padoTsl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKIIHS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH H
TEIUIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro Oananca. IlmaBieHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXpAHEHHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHHUS.
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Hab6nronenue nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalWLISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro pacupeHus Tel.

N3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Termonepenayn.

OxJaXxJieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE IIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJibTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenbHOW TEIUIOTHI TIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HcTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHoe U apaiieIbHOE COEIUHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MaruutHoe mnosne 3eMJIM W €ro 3HauYeHWe sl KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcmonp30BaHWE DIEKTPOJBUTATENIEd B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 IEHCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKYN TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIi pasps.
. U3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HAPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND IMTOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEA WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YE€pe3 pE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOIro
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI AIEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3/ielICHUN.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl 3IEKTPOIBUTATES.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ["anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akon HerotoHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOKpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTroCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnroneHue MexaHMYeCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyT€M U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3Mepenune CKOpOoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.



9.

10.
11.
12.
13.
14.
15.
16.

Habmonenne MexaHn4eckux sBJICHUH, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIHHO
KaOuHeTa PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmroneHne paBeHCTBa CUII IPU B3aUMOJICHCTBUM Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TE.

CoxpaHeHHe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU a0COIIOTHO YIPYTOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH MPH JABHKEHUU Tella NoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpeaHEd CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUHM TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI PHU PABHOMEPHOM JIBHXKCHHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPaHEHHS IHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kosjebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKuX BOJIH. [IpoponibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmogenue konebaHuM Tel MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenune BRIHY X ISHHBIX KOJI€OaHU U PE30HAHCA.
PacnpocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKYCTHYECKUMN PE30HAHC.
JIaﬁopamopnbw pabomul u onvtmol.
1. OmpezgeneHne dYacTOTbl M TepUoJia KoJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KojeOaHuii
NPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBI.  (CBoOiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsMosmnHerHoe
pacrnipoctpanenue cBera. 3atmenust Coinnia u JIlynsl. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop aydeit B nua3e. OnTryeckas cucreMa (hoToarmapara, MUKpOCKOTIa
u Teneckomna. a3 kak ontuuyeckasl cucrema. ban3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Jlemoncmpayuu.

[IpssmonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuyeckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHu C MTOMOIIIBIO JIUH3.

[Tpuniun aeictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Monens ria3za.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaXEHHUsI CBETOBOIO Jydya OT yria
naJIeHuUs.
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2. M3ydeHne xapakTepuUCTHK H300pakeHHUs IpeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMIICHHUS] CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMpAroNIei
JVH3BIL.

6. OMBITHI IO PA3JIOKEHUIO OEJIOTr0 CBETa B CIEKTP.

7. OmbITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

OmnbiTel Peszepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u NnoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. AJb(ha-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX snep. CBsA3bp Macchl W JHepruu. Peakuuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHHs IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnrogeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUYCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIHMU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAIONINI MOTYJIb TTPEAHA3HAYEH JJISI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEPKaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TakKe JJISi MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII NpeIMeET.

[Ipy U3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCs JOCTHKCHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJy4YeHHBIE 3HAHUS, pemaTh 3aJa4d, B TOM YHCIE
KauE€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHKs, B KOTOPBIX UM TpeJIaracTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHWW paCMoO3HABaTh M HAYYHO OOBACHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbBIE METO/IbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHMS BCEX U3BECTHBIX BHIIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKUCKOMN
(bu3ruecKol HayKu;

— [IEHHOCTHOE OTHONIIEHHUE K JTOCTUXKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
du3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTaBIISIIOLIEH
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TIpaBUJ OE30MaCHOrO IOBEACHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMHUPOBAHHOCTH HaBbIKa peIEKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:



— AKTUBHOE Yy4YacTHE B PEIICHUM MPAaKTUYECKUX 3a71ad (B paMKaX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, ToOpojia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQPECCHA, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUgd Ha TNpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pelleHUs 3aaad B
00JIaCTH OKpY’KalollleW cpenpl, TUJIAHUPOBAHMUSI TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPEIbI;

— OCO3HaHHE TI00ANBLHOTO XapakTepa IKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIXHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TMPU BBINOJHEHUU HWCCIEAOBaHUN U
NPOEKTOB (HM3UYECKON HANPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM
IPYTHUX;

— TIIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4HCIIe (POPMYIUPOBAThH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSAX;

— 0CO3HaHHe 1e(pUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

— IUIAaHUPOBAHHUE CBOEr0 pPAa3BUTHUS B NPUOOPETEHUM HOBBIX (PU3NYECKUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U PUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OLICHKa CBOMX JIEUCTBUM C YYETOM BIMSHHUS HA OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MpOrpaMMBl 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YIeOHbIC TCUCTBUS.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnle JJornueckue aeiicTBUA:

BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIICCTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMBbIX (aKTax,
JTAaHHBIX U HAOJIIOJICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBIICHUH U TIPOIIECCOB, JIENATh BHIBOBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX
UHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENLHO BBIOUPATh CIIOCO0 pelieHrs yueOHON Pu3nyeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp Haumboliee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKue 1eMCTBUSA:

MCITOJIB30BATh BOIIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOJUTH 110 CAMOCTOSITENBHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIOKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HUCCIAEAOBAaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3INIHBIC METObI, HHCTPYMEHTBI U 3alPOCHI TIPU TTOWCKE H
orOope WHGPOPMAIMM WIA JIaHHBIX C y4ETOM TMPEIIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQopMaIlUl W WUTIOCTPUPOBATH peIlaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, IrarpaMmMamMu, HHOU TpauKoi U X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B X0 OOCYXJeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMbI U



BBICKA3bIBaTh WJCH, HALIEJICHHbIE HAa PELICHUE 3aJayd U NOJJEpKAHHE
01arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBISAITh CBOM CYXAEHUS C CYXICHHSAMU JPYIMX YYaCTHUKOB
Juaora, oOHapykKMBaTh pa3Iu4ue U CXOACTBO MO3UIIUL;

BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTaThl BBHIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUIYaIbHOU
paboThI ITPU PEIICHUN KOHKPETHON (PU3UUECKOI MPOOIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JEUCTBUS
no €€ MOCTIKEHHUIO: paclpefensiaTh pojiH, OOCYXIaTh TMPOILECCH U
pEe3yNbTaThl COBMECTHOM pabOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNIOJIHATH CBOIO YacThb pabOThI, JOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABJIATH aJITOPUTM PEIICHHs (PU3UIESCKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYECKOr0 UCCIENOBaHMsSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
O0CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;



CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIOpa WK AUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;
npuU3HaBaTh CBOE MPABO Ha OIMMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBneHus (Auddy3us, TEMI0BOE JBIKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JABW)KEHUE, HEPAaBHOMEPHOE  JBW)KEHHE, HWHEpIuS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalleHUs, epeava JaBIeHus: TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMoc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAIECHUS MEXaHUYECKOU
HHEPTUM) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI JBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DU3UUECKUX SBICHHM;
OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BeIUIMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMsI, Iy Th,
CKOPOCTb, CPEJIHSA CKOPOCTbh, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
CHWJIa TPEHHUSI, TaBJIeHHE (TBEPIOTO TEJa, )KUIKOCTH, Ta3a), BRITAIKWBAIOIIAST
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO (PUIIMEHT TOJIE3HOTO JEHCTBUS MEXAHW3MOB, KHUHETHYECKas W
MOTEHIIUAJIbHAST DHEPTUsi), MpPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(U3UYECKUI CMBICIT UCTIOJIB3YEMBbIX BEJIMYHMH, UX 0003HAUYCHUS U €UHUIIBI
bU3MYeCKUX BEIMYUH, HAXOAUTHh (DOPMYJIBI, CBSI3BIBAIONINE JIAHHYIO



Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpapUKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MIpaBWJIa CIOKEHUs CUil (BAOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, paBUJIO paBHOBECHs pblyara (0J10Ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO--CIICJCTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWMCTBA (PUINYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
IPEoJIoKEeHNE (TUIOTE3Y ), pa3IndyaTh U HHTEPIPETUPOBATH OTYyYEHHBIN
pe3ysbTaT, HaxOJIUTh OLIMOKM B XOJAE OIbITA, JAENaTh BBIBOABI MO €ro
pe3yabpTaram;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH TPOBEPSAEMbIE IPEATION0KEHHUS,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOIO 000pYyI0BaHUS, 3alIUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKa3aHUS NPUOOPOB C Y4ETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tella, KadecTBa OOpabOTKH TOBEPXHOCTEH Tenl u
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHMS TEJI, CUIIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH T€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
TUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIENIOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINOJIHATh W3MEPEHUs, Cledysd NpesIOKEHHOMY IUIaHy, (DPUKCHPOBATh
pe3yabTaThl TMOTYYEHHOW 3aBHCHUMOCTH (DM3MYECKHX BEJIHYUH B BUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIICIOBAHMS,

IPOBOJIUTH KOCBEHHbIE HU3MEPEHHUs (PU3MUECKUX BEIUYMH (TJIOTHOCTH
BEIIIECTBA KHUIKOCTH M TBEPIOTO TeJa, CUila TPEHUS CKOJIbKEHUS, TaBIICHHE
BO3/AyXa, BBITAIKUBAIONIAS CHJA, JCHCTBYIOLIash Ha TMOTPYXKEHHOE B
KUAKOCTh  Teno, Kod3(pPHUIMEHT TMOoNe3HOro  JNEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CIEIys NPEIIOKCHHOW WHCTPYKLUWHU: TMPH BBHIMOITHEHUN
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1a00paTOpHbIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIMUIBI JCUCTBUSA HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX omucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (DU3UYECKUX SIBJICHUI U HEOOXOUMBbIE (PU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH TpU oOparieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3I0POBbSI U COOJIIO/ICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATDH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3MUECKOT0 COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb NpuU€MaMH KOHCHEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIC COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUEe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHBIN
NOHSATUUHBIM ammapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

MPU BBIMOJTHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHHUH PaCIpECIsTh
00s3aHHOCTH B TPYMIE B COOTBETCTBMHM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

HCTIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS JSHEPTUs, TEIJIOBOW JBUTATENb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJCKTPUUECKOE T10JI€, IPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pasznuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAaUMBaHWE, KalWUIIPHBIE SBICHUS, WCHAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIHS, H3JIyYCHHUE),
AJIEKTpU3ALUS TEJ, B3aUMOJECHUCTBUE 3aAPSI0B, JEUCTBUSA SIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MAarHuTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYCECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3NYECKUE SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPDHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJIeHUSI B aTMocdepe, dIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MarHUTHOE
nosie 3emMiu, Apeiid MoI0COoB, pOJIb MATHUTHOTO TIOJIS JIS dKU3HU Ha 3eMIie,
MOJISIPHOE CHUSIHUE, TIPU ITOM NEPEBOJWTH NPAKTUYECKYHO 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHbIE CBOMCTBA TN M (PU3NYECKUE SIBICHUS, UCTIOIB3YS
¢usznyeckre BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOM
MAaIllHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKA, DJEKTPUYECKOE HAIpPSIKEHHWE, COIPOTUBJIEHHE IPOBOIHUKA,
yZIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pA00Ta U MOITHOCTH AJEKTPUUECKOTO
TOKa), MpU ONUCAHWUU TPABWIBHO TPAKTOBATh (DUIUUECKUN CMBICI
UCITIOJIb3yEMbIX BEJIMYUH, 0003HAUYECHUS U €TUHUIIbI (PU3UUECKUX BEITUUYMH,
HaXOAUTh (POPMYJBI, CBS3BIBAIOIIUE NAaHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTUMH BEIMYMHAMHU, CTPOUTH TpadUKA HU3YUYEHHBIX 3aBUCUMOCTEU
(bU3HYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
WCIIOJIb3Ys. OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTPOEHHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMHU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jxxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAXKECHHE,
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1aroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHU,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCTIOJIB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBHS 3aJ1aud 3allUCBhIBATh KPATKOE YCIIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIS  pEIICHUs 3a7a4d, BBHIOMpATh 3aKOHBI U  (HOPMYIIBI,
HEeoOXoauMble JUisl €€ penieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NUYECKON BETUUYMHBI C U3BECTHBIMU JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOUIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAINOJIIOKEHHE, OLEHWBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, J€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIOMEHUIO (PU3WYECKUX SBICHUN WU
(bU3MYEeCKUX CBOMCTB TeJ (KaNMMUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolled (MOorjaomaromen)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U



IoWAAM €€ TOBEPXHOCTH, OJJIEKTpH3alUus Tel U B3aUMOJEHUCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTA,
CBOMCTBa dJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYJIUpOBAThH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (DOPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSHKEHUS C KCHOJIb30BAHUEM AHAIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IIONEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBITNOJIHATh WU3MEPEHUs, CJlenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHII U TPA(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAaHNUS;

IPOBOJUTh KOCBEHHBbIE HU3MEpPEHUs (PU3NUECKUX BEIMUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOILHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOW BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,



AIIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKHUX LEMNel C
NOCJIEIOBATEIbHBIM U MApAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3audas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH 111 oOecrniedeHrs 0€30MacHOCTH MpU OOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHSI HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH CpelIe;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW H MYyTEM CpPaBHEHUS
JOTIOJIHUTENIHbHBIX HUCTOYHUKOB BBIICISTH HH(OPMAIIUIO, KOTOPAst SIBISIETCS
POTUBOPEYUBOUN MM MOKET ObITh HEOCTOBEPHOM;

WCIIOJI30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
JIUTEPATYpy HU3UIECKOTO COJEP KAHMSI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu UHTepHer, BiIaneTh NOpUEMaAMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeodpazoBanust UHGOPMAIIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
coJiep KaHusl, B TOM YUCJIE MyOIMYHO MPEACTABISTH PE3YJIbTaThl IPOSKTHOMN
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUUIEHUE MTPE3EHTALIUE;

IpPU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (U3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpPyNIe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBINOJHEHUEM IUIaHa JEUCTBUMN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATHBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mnjacThudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCITYCKAHMSI U TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFICPHAst SHEPTETHKA,



pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JIBIKEHHE, CBOOOIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOoJjeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAHEHUE, OTPAKEHHUE U MPEIOMIICHUE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX  SBJICHUH B
OKpyXXaleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, PaJUOAKTHUBHOE H3IyYCHHUE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN M (PU3NUYECKUE SIBJICHUS, UCIIONIb3YS
(bu3nyeckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh TeJjla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIIEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YINPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tella, HUMIYJIbC Tejla, HUMITYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAS SHEprus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEJTUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYHUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsS0BOr0 U MacCOBOTO YHCEIl
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATDH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIE 3a/1a4 (OMUPAOIIUECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIONB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIONINE (DU3MUECKHUE BETMYNHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMpPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBIC ISl pEIIeHWs, MPOBOAUTh pAcu€Thl M OIICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUUHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
(Gu3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEIIOJIOKEHUE, OLCHUBATh IPAaBUWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsl HHEPrHH, 3aBUCHUMOCTh NEpHoAa KojJeOaHUN Npy>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSIMOJIMHEMHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeJyoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)keHHsI NpeaMera B coOuparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpelHee 3HAaYeHUEe u3MepseMOold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOANUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadyalbHOW CKOpPOCTH, NepHoAa



KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakK€HHUsl CBETa OT yria MaJeHUs W yria MpeIoMIICHHs OT yrJa
NaJieHNs): [UIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3MUecKuX BEIUYMH B BUAEC TaONHIl U T'papUKOB, JIeJaTh BBIBOJIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

NPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBHIKEHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKECHHS, MEXaHh4yeckass paboTa MU MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cuina coOuparoniedl JHMH3bI, pPaJAUOAKTUBHBIN (OH): TJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH
U3MEpEHUs, CleAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNbTAThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MIaCHOCTH NP paboTe ¢ 1a00paTOpHbIM
000opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJIENEH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHETapHasi MOJIeTb aTOMa, HYKJIIOHHAs! MOJIETTh
aTOMHOTO S]Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBAaX (PU3WYECKUX SBICHUHW M  HEOOXOoauMble (u3nmyeckue
3aKOHOMEPHOCTH,

UCIIONIb30BaTh CXEMBI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB U TEXHOIOTHUECKUX MPOIIECCOB MPHU
pelieHny  Y4eOHO--PaKTUYECKUX 3aJad, ONTHUYECKUE CXEMbl IS
MOCTPOEHHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOJUTH  MPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHnst 0€30MacHOCTH TIPU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH Cpe/ie;



OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHere, caMOCTOATEIBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOUYHHUKOB;

UCITI0JIb30BAaTh MPHU BBIMOJHEHUN YUEOHBIX 3aJaHUIM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu MuTepHer, BhaaeTb mNpuUEMaMH KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMaIIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJIECp KaHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOEKTHOW WIIA MCCIIEI0BATENBCKON
JESATENIbHOCTH, TMPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubnuoreka [{OK
1.1 ®dusuka - HayKa 0 MPHUPO/Ie 2
YK PHpOaL https://m.edsoo.ru/7f416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METOJ TTIO3HAHUS 2 1 bubmorexa OK
' ¥ A https:/m.edsoo.ru/7416194
Uroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 C 1
TposHHE Bellertra https:/m.edsoo.ru/7f416194
) JIBU>KeHuE U B3aUMOJICHICTBUE YACTHIL ) 1 but6mmoreka [IOK
' BCIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 noamorexa 1O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue e
bu6 OK
3.1 MexaHUYECKOE OBUKEHUE 3 nosmorexa I

https://m.edsoo.ru/7f416194




bubnmoreka [IOK

32 " 4 1
HEPHIA, Macea, TIOTHOCTE https:/m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. B 14 2
. BHARL CH https:/m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOC(EpHOE JaBIIeHUE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTelie MeXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprus 4 1 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BEMlecTRa https://m.edsoo.ru/7f4181ce
1.2 TerutoBble pouEcChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3pes 2. DiekTpr4yecKkne M MATHUTHBIC SIBJICHHSA
)1 DeKTpUUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 | bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEBIC SIBIICHUS 6 1 2 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHask UHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 15




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. Mexanuveckne siBJIeHUSA
11 MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
1.2 BsaumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexanuyeckne KoJie0aHus U BOJHBI
bu6mmoreka [JOK
2.1 Mexanuueckue koneda 7 3
RATIHCCIHE RoTEhat https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnueckre BOJIHBI. 3BYK 8 1 3 nomotexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA




4.1 3aKOHBI PacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro sipa 6 1 brbmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1 1
5.3 JEpPHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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